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DETAILED ACTION 

Claim Objections 

Claim 25 is objected to because of the following informalities: Claim 25 recites in 
line 2 "a single-crystal subcollector in direct contact with a top surface of a single-crystal 
collector." However, as depicted in Figs.6-1 1, the subcollector is in direct contact with a 
bottom surface of the single-crystal collector. The examiner assumes that line 2 of 
claim 25 is meant to read "a single-crystal subcollector in direct contact with a bottom 
surface of a single-crystal collector." Appropriate correction is required. 

Claim 49 is objected to because of the following informalities: Claim 49 recites 
the limitation "said polysilicon grain size modulating species" in line 4. There is 
insufficient antecedent basis for this limitation in the claim. Applicants' remarks dated 
8/3/2006 indicate that claim 49 was amended to overcome this same objection made in 
the previous Office action, but it appears that the claim has not been amended. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - (b) the invention was patented or described in a printed 
publication in this or a foreign country or in public use or on sale in this country, more than one year prior to 
the date of application for patent in the United States. 

Claims 40, 42-45, and 49 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Ueno et al. (U.S. 4,875,085). 
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Regarding claim 40, Ueno et al. teaches a single-crystal silicon collector region 
(12 in Fig. 9; column 3, lines 47-52); a single-crystal silicon base region in said collector 
region (13 in Fig. 9); a poly-crystal silicon emitter layer in direct contact with a top 
surface of said emitter region, said emitter layer containing an arsenic species and an 
antimony species (layer 15 in Fig. 9; claim 1). 

Regarding claims 42 and 43, Ueno et al. teaches the bipolar transistor of claim 
40. It is further inherent that the base current of said bipolar transistor is higher than the 
base current of an identical bipolar transistor fabricated without said antimony species, 
and the resistance of said emitter of said bipolar transistor is lower than the emitter 
resistance of an identical bipolar transistor fabricated without said antimony species 
(Ueno et al. does not expressly teach these properties, but it is inherently the case, as 
disclosed by Applicant in the instant specification on page 21, lines 10-12— the 
presence of antimony in the polysilicon emitter increases base current— and on page 
22, lines 12-16 — the presence of antimony in the polysilicon emitter decreases emitter 
resistance). 

Regarding claim 44, Ueno et al. teaches the bipolar transistor of claim 40. It is 
further inherent that a silicon grain size of said polysilicon emitter layer of said bipolar 
transistor is greater than a silicon grain size of a polysilicon emitter layer in an identical 
bipolar transistor fabricated without said antimony species (the instant specification 
teaches that antimony increases the grain size of polysilicon, after annealing— page 7, 
line 17 - page 8, line 1). 



Application/Control Number: 10/695,336 Page 4 

Art Unit: 2813 

Regarding claim 45, Ueno et al. teaches the bipolar transistor of claim 40, and 
further teaches that the dopant species, arsenic, is implanted into said polysilicon 
emitter at a dose of 1E15 to 2.3E16 atoms/cm 2 and at an energy of about 40 to 70 keV 
(column 3, line 64 - column 4, line 1) and the antimony species is implanted into said 
polysilicon emitter layer at a dose of 1E15 to 1.5E16 atoms/cm 2 and at an energy of 30 
to 70 keV (claim 1 teaches implanting one or both of arsenic and antimony; column 4, 
lines 1-5 teach antimony as a substitution for arsenic, so in the case that arsenic and 
antimony are both implanted, it is in the energy and dose ranges given for the arsenic 
implant, which overlaps with the claimed ranges for the antimony energy and dose in 
claim 45). 

Regarding claim 49, Ueno et al. teaches the bipolar transistor of claim 40. It is 
further inherently the case that a concentration of dopant is higher at a predetermined 
distance from a bottom surface of said emitter layer than a concentration of dopant at 
the same pre-determined distance from a bottom of an identical emitter layer of an 
identical bipolar transistor without said antimony (the instant specification discloses that 
the addition of antimony causes a concentration of dopant to be higher at a 
predetermined distance from a bottom surface of the polysilicon emitter than a 
concentration of dopant at the same predetermined distance from a bottom of an 
identical polysilicon emitter of an identical bipolar transistor without antimony — page 20, 
lines 10-17; Fig 13. Although the data shown in Fig. 13 were collected on the device 
taught by Applicant, Applicant does not disclose the criticality of any difference in 
structure of their claimed transistor versus the one taught by Ueno et al. Applicant 
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teaches that the presence of antimony in the polysilicon emitter layer causes this 
claimed dopant concentration profile, and since Ueno et al. teaches a similar bipolar 
transistor to the one taught by Applicant, containing a polysilicon emitter layer doped 
with arsenic and antimony, it is inherently the case that the dopant concentration profile 
for the device taught by Ueno et al. would mimic that taught by Applicant). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 46 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ueno et 
al. (U.S. 4,875,085) in view of Morishita (U.S. 5,708,281). 

Regarding claim 46, Ueno et al. teaches the bipolar transistor of claim 40 (note 
35 U.S.C. 102(b) rejection above), but does not teach that the base region includes 
germanium. 

Morishita teaches a bipolar transistor with a base region that includes germanium 
to narrow the band gap (column 1 1 , lines 1 1-20). Therefore, at the time of the invention, 
it would have been obvious to one of ordinary skill in the art to combine the teachings of 
Ueno et al. and Morishita by fabricating a bipolar transistor according to the method 
taught by Ueno et al., and further add germanium to the base region, as taught by 
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Morishita. The motivation for doing so at the time of the invention would have been to 
narrow the band gap, as expressly taught by Morishita. 

Allowable Subject Matter 

Claims 23-25, 47, 48, and 50-60 would be allowed if claim 25 were written to 
overcome the objection made above. 

The following is a statement of reasons for the indication of allowable subject 
matter: Prior art does not teach or suggest, in combination with the other claimed 
limitations, a bipolar transistor comprising both a polysilicon emitter containing a dopant 
species and a polysilicon grain size modulating species and a single-crystal intrinsic 
base comprising a doped SiGe layer between an undoped SiGe layer and an undoped 
Si layer. 

Ueno et al., the closest prior art of record, teaches a bipolar transistor with a 
polysilicon emitter containing a dopant species and a polysilicon grain size modulating 
species, but does not teach a single-crystal intrinsic base comprising a doped SiGe 
layer between an undoped SiGe layer and an undoped Si layer. 

Shoji et al. (U.S. 5,323,031) teaches a bipolar transistor having a polycrystalline 
emitter layer (251 in Fig. 10C) containing arsenic and carbon (Fig. 10c), and a base 
region containing a SiGe alloy region (24 in Fig. 4B), but does not teach that the base 
region is a single-crystal intrinsic base comprising a doped SiGe layer between an 
undoped SiGe layer and an undoped Si layer. 
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Response to Arguments 

Applicant's arguments filed 8/03/2006 have been fully considered but they are 
not persuasive. Regarding claim 40, Applicant argues that Ueno et al. teaches doping 
the polysilicon layer with either arsenic or antimony, but not both (see paragraph 
bridging pp. 10 and 11). While the examiner agrees that this is the case in the portion of 
the specification quoted by Applicant, Ueno et al. also claims in claim 1 that the 
polysilicon film is doped with "at least one of arsenic and antimony," which includes the 
combination of arsenic and antimony. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Heather A. Doty, whose telephone number is 571-272- 
8429. The examiner can normally be reached on M-F, 8:30 - 1 :00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr., can be reached at 571-272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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